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(37) ABSTRACT

Provided are a method of driving a liquid crystal panel using
self-masking, a masking circuit for performing the method,
and asymmetric latches. The method includes supplying
power to the liquid crystal panel; receiving a horizontal start
pulse signal istructing source lines of the liquid crystal panel
to be driven, from a timing controller; generating a horizontal
start masking signal by masking at least one pulse of the
horizontal start pulse signal; and driving the source lines in
response to the horizontal start masking signal. The horizon-
tal start masking signal turns oil the switches until signals
output from the source driver, which correspond to image
data of the liquid crystal panel, are supplied. Accordingly, it 1s
possible to prevent unknown image data from being dis-
played on the liquid crystal display when the liquid crystal
panel 1s powered on.
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FIG. 2 (PRIOR ART)
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FIG. 4
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FIG. 11
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LCD DRIVING METHOD USING
SELF-MASKING, AND MASKING CIRCUIT
AND ASYMMETRIC LATCHES THEREOFK

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This application claims the benefit of priority to Korean

Patent Application No. 10-2007-0027223, filed on Mar. 20,
2007, 1n the Korean Intellectual Property Office, the disclo-

sure of which 1s incorporated herein 1n 1ts entirety by refer-
ence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a semiconductor integrated
circuit, and more particularly, to a liquid crystal display

(LCD) or panel driving apparatus with a self-masking func-
tion.

2. Description of the Related Art

A liquid crystal panel displays image data using a matrix of
pixels, each located at an intersection of a gate line and a
source line. Each pixel includes a liquid crystal cell that
adjusts the amount of light transmission according to the
image data, and a thin film transistor that transmaits the image
data from a source line to the liquid crystal cell. A liquid
crystal panel module includes a gate driver and a source driver
that respectively drive the gate line and the source line.

FI1G. 1 illustrates the power-on sequence timing of a con-
ventional liquid crystal panel module. Referring to FIG. 1, a
first supply voltage VDD1 and a second supply voltage VD2
output from a source driver are supplied at a point of time t1.
The first supply voltage VDD 1s a voltage for driving a logic
circuit of the source driver, and the second supply voltage
VDD2 1s a high voltage for driving the source driver. Both the
first supply voltage VDDI1 and the second supply voltage
VDD?2 are stabilized at a point of time t2. A timing controller
transmits 1image data to the source driver after several frames
a reset signal RESET output from the timing controller that
controls the liquid crystal panel module transitions from a
logic low level to a logic high level. A horizontal start pulse
signal TP output from the timing controller that drives source
lines of a liquid crystal panel, and signals output from the
source driver that correspond to the image data are supplied at
a point of time t3.

The horizontal start pulse signal TP, which controls
switches that transmit the signals output from the source
driver to the source lines, turns on the switches at logic low.
The horizontal start pulse signal TP that goes low 1s supplied
between the points of time t1 and t3 before the signals output
from the source driver are supplied and, thus, unknown sig-
nals output from the unstable source driver are transmitted to
the source lines. Thus, stripes appear on the liquid crystal
panel during an initial power-on stage, causing a display
tailure as 1llustrated 1n FIG. 2. The display state of the liquid
crystal panel returns to a normal state at the point of time t3
after several tens of milliseconds.

Accordingly, there i1s a growing need for a method of pre-
venting unknown image data from being displayed on the
liquid crystal panel during the 1nitial power-on stage.

SUMMARY OF THE INVENTION

In accordance with aspects of the present invention, pro-
vided 1s a method of driving a liquid crystal display or panel
using a horizontal start-masking signal during an nitial
power-on stage.
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2

Also 1n accordance with aspects of the present invention,
provided 1s a masking circuit configured to generate the hori-
zontal start-masking signal.

Also 1n accordance with aspects of the present invention,
the masking circuit can comprise asymmetric latches.

According to an aspect of the present invention, there 1s
provided a method of drniving a liqud crystal panel, the
method comprising supplying power to the liquid crystal
panel; receiving from a timing controller a horizontal start
pulse signal instructing source lines of the liquid crystal panel
to be driven; generating a horizontal start masking signal by
masking at least one pulse of the horizontal start pulse signal;
and driving the source lines in response to the horizontal start
masking signal.

The method can include controlling switches between the
source lines of the liquid crystal panel and a source driver with
the horizontal start masking signal.

The method can include using the horizontal start masking
signal to turn off the switches until signals output from the
source driver and correspond to image data of the liquid
crystal panel, are supplied.

According to another aspect of the present invention, there
1s provided a method of driving a liquid crystal panel, the
method comprising supplying power to the liquid crystal
panel; sequentially recerving from a timing controller a hori-
zontal start pulse signal instructing source lines of the liquid
crystal panel to be driven; generating a divided-by 2 pulse
signal whose logic level 1s inverted at each rising edge of the
horizontal start pulse signal; generating a divided-by 4 pulse
signal whose logic level 1s inverted at each rising edge of the
divided-by 2 pulse signal; generating a divided-by 8 pulse
signal whose logic level 1s inverted at each rising edge of the
divided-by 4 pulse signal; generating a delayed divided-by 8
pulse signal by delaying the divided-by 8 pulse signal for a
predetermined length of time; generating an enable signal
which transitions to logic low at a falling edge of the delayed
divided-by 8 pulse signal; generating a horizontal start mask-
ing signal by performing an OR operation on the enable signal
and the horizontal start pulse signal; and controlling switches
between the source lines of the liquid crystal panel and a
source driver, in response to the horizontal start masking
signal.

The method can include using the horizontal start masking,
signal to turn off the switches until signals output from the
source driver, which correspond to 1image data of the liquid
crystal panel, are supplied.

According to another aspect of the present invention, there
1s provided a masking circuit comprising a first tlip-tlop con-
figured to receive a horizontal start pulse signal via a clock
input terminal, and to respectively output a divided-by 2 pulse
signal and an inverted divided-by 2 pulse signal via an output
terminal and an inverted output terminal; a second flip-tlop
configured to receive the divided-by 2 pulse signal via a clock
input terminal, and to output a divided-by 4 pulse signal via an
output terminal; a third flip-tlop configured to receive the
divided-by 4 pulse signal via a clock input terminal, and to
output a divided-by 8 pulse signal via an output terminal; a
delay unit configured to delay the divided-by 8 pulse signal
for a predetermined length of time, and to output a delayed
divided-by 8 pulse signal; a fourth flip-flop configured to
receive the delayed divided-by 8 pulse signal via a clock input
terminal, the divided-by 2 pulse signal via a data input termi-
nal, and the inverted divided-by 2 pulse signal via an inverted
data mput terminal, and to output an enable signal via an
inverted output terminal; and an OR gate configured to
receive the horizontal start pulse signal and the enable signal,
and to generate a horizontal start masking signal.
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Each of the first, second, and third flip-tflops can comprise
first and second switches respectively configured to transmuit
the signals of the iverted output terminal and the output
terminal of the flip-tlop, 1n response a signal of an inverted
clock mput terminal; a default high latch having an output
terminal that 1s set at a default logic low level, and that 1s
configured to respectively transmit to an input terminal and an
inverted mput terminal the signal of the inverted output ter-
minal recetved from the first switch and the signal of the
output terminal recerved from the second switch; third and
fourth switches configured to respectively transmit the sig-
nals of the inverted output terminal and the output terminal of
the default high latch, in response to a signal of the clock input
terminal; and a default low latch having an output terminal
that 1s set at a default logic low level, and that 1s configured to
respectively receive the signal of the inverted output terminal
transmitted via the third switch and the signal of the output
terminal transmitted via the fourth switch, via an input termi-
nal and an mverted 1input terminal, where an 1inverted output
terminal and the output terminal of the default low latch are
connected to the output terminal and the inverted output ter-
minal of each of the first through third tlip-tlops.

The fourth thip-tlop can comprise first and second switches
configured to respectively transmit the signals of the data
input terminal and the mverted data mput terminal of the
fourth flip-flop, 1n response to a signal of the clock 1nput
terminal; a default low latch having an output terminal that 1s
set at a default logic low level, and that 1s configured to
respectively recerve the signal of the data input terminal trans-
mitted via the first switch and the signal of the inverted data
input terminal transmitted via the second switch, via an input
terminal and an inverted input terminal; third and fourth
switches configured to respectively transmit the signals of the
inverted output terminal and the output terminal of the default
low latch, 1n response to a signal of the mverted clock mput
terminal; and a default high latch having an output terminal
that 1s set at a default logic high level, and that 1s configured
to respectively receive the signal of the mverted output ter-
minal transmitted via the third switch and the signal of the
output terminal transmitted via the fourth switch, via an input
terminal and an inverted input terminal, where an inverted
output terminal and the output terminal of the default high
latch are connected to the output terminal and the inverted
output terminal of the fourth tlip-tlop.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 15 connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a Tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
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4

inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the drain of the third NMOS transistor; and a sixth
PMOS ftransistor whose source 1s connected to the supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the fourth NMOS transistor.
The width of the first NMOS transistor can be greater than the
width of the second NMOS transistor, and the size of the fifth
PMOS ftransistor can be greater than the size of the sixth
PMOS transistor.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted 1input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a Tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the mverted output terminal; a first switching
PMOS transistor whose source 1s connected to the drain of the
fitth PMOS transistor, gate 1s connected to the mverted clock
input terminal, and drain 1s connected to the input terminal; a
first switching NMOS transistor whose drain 1s connected to
the drain of the first switching PMOS transistor, gate 1s con-
nected to the clock mput terminal, and source 1s connected to
the drain of the third NMOS transistor; a sixth PMOS tran-
s1stor whose source 1s connected to the supply voltage source
and gate 1s connected to the output terminal; a second switch-
ing PMOS transistor whose source 1s connected to the drain of
the sixth PMOS transistor, gate 1s connected to the mnverted
clock 1mput terminal, and drain 1s connected to the mverted
input terminal; and a second switching NMOS transistor
whose drain 1s connected to the drain of the second switching
PMOS transistor, gate 1s connected to the clock 1mput termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. The width of the first NMOS transistor can be
greater than the width of the second NMOS transistor, and the
s1ze of the fifth PMOS transistor can be greater than the size
of the sixth PMOS ftransistor.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted 1input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
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source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source, gate 1s connected to
the output terminal, and drain 1s connected to the drain of the
first NMOS transistor; a second PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the drain of the second NMOS transistor; a third
PMOS ftransistor whose source 1s connected to the supply
voltage source and gate 1s connected to the inverted output
terminal; a first switching PMOS transistor whose source 1s
connected to the drain of the third PMOS transistor, gate 1s
connected to the mverted clock mput terminal, and drain 1s
connected to the mput terminal; a first switching NMOS
transistor whose drain 1s connected to the drain of the first
switching PMOS transistor, gate 1s connected to the clock
input terminal, and source 1s connected to the drain of the
third NMOS transistor; a fourth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the fourth
PMOS transistor, gate 1s connected to the inverted clock input
terminal, and drain 1s connected to the mverted mput termi-
nal; and a second switching NMOS transistor whose drain 1s
connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. The width of the first NMOS transistor can be greater than
the width of the second NMOS transistor, and the size of the
third PMOS ftransistor can be greater than the size of the
tourth PMOS transistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted mput terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 15 connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fiftth PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the drain of the third NMOS transistor; and a sixth
PMOS transistor whose source 1s connected to the supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the fourth NMOS transistor.
The width of the second NMOS transistor can be greater than
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6

the width of the first NMOS transistor, and the size of the sixth
PMOS ftransistor can be greater than the size of the fifth
PMOS transistor.

In various masking circuits above, the default low latch can
comprise a {irst NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
iverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a Tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the mverted output terminal; a first switching
PMOS transistor whose source 1s connected to the drain of the
fitth PMOS transistor, gate 1s connected to the inverted clock
input terminal, and drain 1s connected to the input terminal; a
first switching NMOS transistor whose drain 1s connected to
the drain of the first switching PMOS transistor, gate 1s con-
nected to the clock input terminal, and source 1s connected to
the drain of the third NMOS transistor; a sixth PMOS tran-
s1stor whose source 1s connected to the supply voltage source
and gate 1s connected to the output terminal; a second switch-
ing PMOS transistor whose source 1s connected to the drain of
the sixth PMOS transistor, gate 1s connected to the inverted
clock input terminal, and drain 1s connected to the inverted
input terminal; and a second switching NMOS ftransistor
whose drain 1s connected to the drain of the second switching
PMOS transistor, gate 1s connected to the clock input termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. The width of the second NMOS transistor can be
greater than the width of the first NMOS transistor, and the
s1ze of the sixth PMOS transistor can be greater than the size
of the fifth PMOS transistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source, gate 1s connected to
the output terminal, and drain 1s connected to the drain of the
first NMOS transistor; a second PMOS transistor whose
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source 1s connected to the supply voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the drain of the second NMOS transistor; a third
PMOS ftransistor whose source 1s connected to the supply
voltage source and gate 1s connected to the mverted output
terminal; a first switching PMOS transistor whose source 1s
connected to the drain of the third PMOS transistor, gate 1s
connected to the mverted clock mput terminal, and drain 1s
connected to the mput terminal; a first switching NMOS
transistor whose drain 1s connected to the drain of the first
switching PMOS transistor, gate 1s connected to the clock
input terminal, and source 1s connected to the drain of the
third NMOS transistor; a fourth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the fourth
PMOS transistor, gate 1s connected to the mverted clock input
terminal, and drain 1s connected to the mverted mput termi-
nal; and a second switching NMOS transistor whose drain 1s
connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. The width of the second NMOS transistor can be greater
than the width of the first NMOS transistor, and the size of the
tourth PMOS transistor can be greater than the size of the fifth
PMOS transistor.

According to another aspect of the present invention, there
1s provided a masking circuit comprising a first tlip-tlop con-
figured to receive a horizontal start pulse signal via a clock
input terminal, and to output a divided-by 2 pulse signal viaan
output terminal; an inverter configured to receive the horizon-
tal start pulse signal and to generate an inverted horizontal
start pulse signal; a second tlip-tflop configured to recerve the
divided-by 2 pulse signal via a clock mput terminal, the
horizontal start pulse signal via a data input terminal, and the
inverted horizontal start pulse signal via an inverted data input
terminal, and to output an enable signal via an inverted output
terminal; and an OR gate configured to receive the horizontal
start pulse signal and the enable signal, and to generate a
horizontal start masking signal.

The first tlip-flop can comprise first and second switches
configured to respectively transmit a signal of an inverted
output terminal and a signal of the output terminal of the first
tlip-flop, 1n response to a signal of an 1nverted clock 1nput
terminal; a default high latch having an output terminal that 1s
set at a default logic high level, and that 1s configured to
respectively recerve the signal of the mnverted output terminal
transmitted via the first switch and the signal of the output
terminal transmitted via the second switch, via an mnput ter-
minal and an inverted input terminal; third and fourth
switches configured to respectively transmit the signals of the
inverted output terminal and the output terminal of the default
high latch, in response to the signal of the clock mput termi-
nal; and a default low latch having an output terminal that 1s
set at a default logic low level, and that 1s configured to
respectively receive the signal of the inverted output terminal
transmitted via the third switch and the signal of the output
terminal transmitted via the fourth switch, via an input termi-
nal and an mverted 1nput terminal, where an 1nverted output
terminal and the output terminal are connected to the output
terminal and the 1nverted output terminal of the first flip-tlop.

The second thip-flop can comprise first and second
switches configured to respectively transmit the signals of the
data input terminal and the inverted data input terminal of the
second thp-flop, 1n response to the signal of the clock 1nput
terminal; a default low latch having an output terminal that 1s
set at a default logic low level, and that 1s configured to
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respectively recerve the signal of the data input terminal trans-
mitted via the first switch and the signal of the inverted data
input terminal transmaitted via the second switch, via an mput
terminal and an mverted input terminal; third and fourth
switches configured to respectively transmit the signals of the
inverted output terminal and the output terminal of the default
low latch, in response to a signal of an mverted clock 1mnput
terminal; and a default high latch having an output terminal
that 1s set at a default logic high level, and that 1s configured
to respectively recerve the signal of the inverted output ter-
minal transmitted via the third switch and the signal of the
output terminal transmitted via the fourth switch, via an input
terminal and an inverted input terminal, wherein an inverted
output terminal and the output terminal are connected to the
output terminal and the inverted output terminal of the fourth
tlip-tlop.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted 1input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the iverted output terminal;
a Tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the drain of the third NMOS transistor; and a sixth
PMOS ftransistor whose source 1s connected to the supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the fourth NMOS transistor.
The width of the first NMOS transistor can be greater than the
width of the second NMOS transistor, and the size of the fifth
PMOS ftransistor can be greater than the size of the sixth
PMOS transistor.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
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source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a Tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain is connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the inverted output terminal; a first switching
PMOS transistor whose source 1s connected to the drain of the
fitth PMOS transistor, gate 1s connected to the imnverted clock
input terminal, and drain 1s connected to the input terminal; a
first switching NMOS transistor whose drain 1s connected to
the drain of the first switching PMOS transistor, gate 1s con-
nected to the clock input terminal, and source 1s connected to
the drain of the third NMOS transistor; a sixth PMOS tran-
s1stor whose source 1s connected to the supply voltage source
and gate 1s connected to the output terminal; a second switch-
ing PMOS transistor whose source 1s connected to the drain of
the sixth PMOS ftransistor, gate 1s connected to the mverted
clock mput terminal, and drain 1s connected to the mverted
input terminal; and a second switching NMOS transistor
whose drain 1s connected to the drain of the second switching,
PMOS transistor, gate 1s connected to the clock mput termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. The width of the first NMOS transistor can be
greater than the width of the second NMOS transistor, and the
s1ze of the fifth PMOS transistor can be greater than the size
of the sixth PMOS ftransistor.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source, gate 1s connected to
the output terminal, and drain 1s connected to the drain of the
first NMOS transistor; a second PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the drain of the second NMOS transistor; a third
PMOS transistor whose source 1s connected to the supply
voltage source and gate 1s connected to the mverted output
terminal; a first switching PMOS transistor whose source 1s
connected to the drain of the third PMOS transistor, gate 1s
connected to the inverted clock mput terminal, and drain 1s
connected to the mput terminal; a first switching NMOS
transistor whose drain 1s connected to the drain of the first
switching PMOS transistor, gate 1s connected to the clock
input terminal, and source 1s connected to the drain of the
third NMOS transistor; a fourth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the fourth
PMOS transistor, gate 1s connected to the mverted clock input
terminal, and drain 1s connected to the mverted mput termi-
nal; and a second switching NMOS transistor whose drain 1s
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connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. The width of the first NMOS transistor can be greater than
the width of the second NMOS transistor, and the size of the
third PMOS ftransistor can be greater than the size of the
fourth PMOS transistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 15 connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the drain of the third NMOS transistor; and a sixth
PMOS ftransistor whose source 1s connected to the supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the fourth NMOS transistor.
The width of the second NMOS transistor can be greater than
the width of the first NMOS transistor, and the size of the sixth
PMOS transistor can be greater than the size of the fifth
PMOS transistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the iverted output terminal;
a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of

the second NMOS transistor; a fifth PMOS transistor whose
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source 1s connected to the supply voltage source and gate 1s
connected to the mverted output terminal; a first switching
PMOS transistor whose source 1s connected to the drain of the
fitth PMOS transistor, gate 1s connected to the imnverted clock
input terminal, and drain 1s connected to the input terminal; a
first switching NMOS transistor whose drain 1s connected to
the drain of the first switching PMOS transistor, gate 1s con-
nected to the clock input terminal, and source 1s connected to
the drain of the third NMOS transistor; a sixth PMOS tran-
s1stor whose source 1s connected to the supply voltage source
and gate 1s connected to the output terminal; a second switch-
ing PMOS transistor whose source 1s connected to the drain of
the sixth PMOS transistor, gate 1s connected to the imnverted
clock mput terminal, and drain 1s connected to the iverted
input terminal; and a second switching NMOS ftransistor
whose drain 1s connected to the drain of the second switching
PMOS transistor, gate 1s connected to the clock input termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. The width of the second NMOS transistor can be
greater than the width of the first NMOS transistor, and the
s1ze of the sixth PMOS transistor can be greater than the size
of the fifth PMOS ftransistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted mput terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source, gate 1s connected to
the output terminal, and drain 1s connected to the drain of the
first NMOS transistor; a second PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the drain of the second NMOS transistor; a third
PMOS ftransistor whose source 1s connected to the supply
voltage source and gate 1s connected to the inverted output
terminal; a first switching PMOS transistor whose source 1s
connected to the drain of the third PMOS transistor, gate 1s
connected to the mverted clock mput terminal, and drain 1s
connected to the mput terminal; a first switching NMOS
transistor whose drain 1s connected to the drain of the first
switching PMOS transistor, gate 1s connected to the clock
input terminal, and source 1s connected to the drain of the
third NMOS transistor; a fourth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the fourth
PMOS transistor, gate 1s connected to the inverted clock input
terminal, and drain 1s connected to the mverted mput termi-
nal; and a second switching NMOS transistor whose drain 1s
connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. The width of the second NMOS transistor can be greater
than the width of the first NMOS transistor, and the size of the
tourth PMOS transistor can be greater than the size of the fifth
PMOS transistor.

According to another aspect of the present invention, there
1s provided a masking circuit comprising an mverter config-
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ured to recerve a horizontal start pulse signal and to output an
inverted horizontal start pulse signal; a flip-flop configured to
receive the horizontal start pulse signal via a clock input
terminal, the horizontal start pulse signal via a data input
terminal, and the inverted horizontal start pulse signal via an
inverted data input terminal, and to output an enable signal via
an inverted output terminal; and an OR gate configured to
receive the horizontal start pulse signal and the enable signal,
and to generate a horizontal start masking signal.

The masking circuit can further comprise a delay unit
configured to recerve the horizontal start pulse signal and to
generate a delayed horizontal start pulse signal. The delayed
horizontal start pulse signal 1s supplied to the clock mput
terminal of the flip-tlop.

In various masking circuits above, the flip-flop can com-
prise first and second switches configured to respectively
transmit signals of the data iput terminal and the mmverted
data input terminal of the flip-flop, 1n response to a signal of
the clock mput terminal; a default low latch having an output
terminal that 1s set at a default logic low level, and that 1s
configured to respectively receive a signal of the data mput
terminal transmitted via the first switch and the signal of the
inverted data mput terminal transmitted via the second
switch, via an mput terminal and an 1mverted mput terminal;
third and fourth switches configured to respectively transmit
signals of the inverted output terminal and the output terminal
of the default low latch, 1n response to a signal of an inverted
clock mmput terminal; and a default high latch having an output
terminal that 1s set 1n a default logic high level, and that 1s
configured to respectively receive the signal of the mverted
output terminal transmitted via the third switch and the signal
of the output terminal transmaitted via the fourth switch, via an
input terminal and an verted mput terminal, where an
inverted output terminal and the output terminal are con-
nected to the output terminal and the inverted output terminal
of the fourth tlip-tlop.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fiftth PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the drain of the third NMOS transistor; and a sixth
PMOS ftransistor whose source 1s connected to the supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the fourth NMOS transistor.
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The width of the first NMOS transistor can be greater than the
width of the second NMOS transistor, and the size of the fifth
PMOS ftransistor can be greater than the size of the sixth
PMOS transistor.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 15 connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a Tourth PMOS ftransistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the inverted output terminal; a first switching
PMOS transistor whose source 1s connected to the drain of the
fitth PMOS transistor, gate 1s connected to the inverted clock
input terminal, and drain 1s connected to the input terminal; a
first switching NMOS transistor whose drain 1s connected to
the drain of the first switching PMOS transistor, gate 1s con-
nected to the clock input terminal, and source 1s connected to
the drain of the third NMOS transistor; a sixth PMOS tran-
s1stor whose source 1s connected to the supply voltage source
and gate 1s connected to the output terminal; a second switch-
ing PMOS transistor whose source 1s connected to the drain of
the sixth PMOS transistor, gate 1s connected to the inverted
clock mput terminal, and drain 1s connected to the inverted
input terminal; and a second switching NMOS ftransistor
whose drain 1s connected to the drain of the second switching
PMOS transistor, gate 1s connected to the clock input termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. The width of the first NMOS transistor can be
greater than the width of the second NMOS transistor, and the
s1ze of the fifth PMOS transistor can be greater than the size
of the sixth PMOS transistor.

In various masking circuits above, the default high latch
can comprise a first NMOS transistor whose source 1s con-
nected to a ground voltage source, gate 1s connected to the
input terminal of the default high latch, and drain 1s connected
to the mverted output terminal; a second NMOS transistor
whose source 1s connected to the ground voltage source, gate
1s connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source, gate 1s connected to
the output terminal, and drain 1s connected to the drain of the
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first NMOS transistor; a second PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the drain of the second NMOS transistor; a third
PMOS ftransistor whose source 1s connected to the supply
voltage source and gate 1s connected to the mverted output
terminal; a first switching PMOS transistor whose source 1s
connected to the drain of the third PMOS transistor, gate 1s
connected to the mverted clock mput terminal, and drain 1s
connected to the mput terminal; a first switching NMOS
transistor whose drain 1s connected to the drain of the first
switching PMOS transistor, gate 1s connected to the clock
input terminal, and source 1s connected to the drain of the
third NMOS transistor; a fourth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the fourth
PMOS transistor, gate 1s connected to the mnverted clock input
terminal, and drain 1s connected to the mverted input termi-
nal; and a second switching NMOS transistor whose drain 1s
connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. The width of the first NMOS transistor can be greater than
the width of the second NMOS transistor, and the size of the
third PMOS transistor can be greater than the size of the
tourth PMOS transistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
iverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted input terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain 1s connected to the drain of
the second NMOS transistor; a fifth PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the inverted output terminal, and drain 1s con-
nected to the drain of the third NMOS transistor; and a sixth
PMOS ftransistor whose source 1s connected to the supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the fourth NMOS transistor.
The width of the second NMOS transistor can be greater than
the width of the first NMOS transistor, and the size of the sixth
PMOS transistor can be greater than the size of the fifth
PMOS ftransistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
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source 1s connected to the ground voltage source, gate 1s
connected to the mverted mput terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source and gate 1s connected
to the output terminal; a second PMOS transistor whose
source 1s connected to the drain of the first PMOS transistor,
gate 1s connected to the output terminal, and drain 1s con-
nected to the drain of the first NMOS transistor; a third PMOS
transistor whose source 1s connected to the supply voltage
source and gate 1s connected to the mverted output terminal;
a Tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to the
inverted output terminal, and drain is connected to the drain of
the second NMOS transistor; a fiftth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the inverted output terminal; a first switching
PMOS transistor whose source 1s connected to the drain of the
fitth PMOS transistor, gate 1s connected to the inverted clock
input terminal, and drain 1s connected to the input terminal; a
first switching NMOS transistor whose drain 1s connected to
the drain of the first switching PMOS transistor, gate 1s con-
nected to the clock input terminal, and source 1s connected to
the drain of the third NMOS transistor; a sixth PMOS tran-
s1stor whose source 1s connected to the supply voltage source
and gate 1s connected to the output terminal; a second switch-
ing PMOS transistor whose source 1s connected to the drain of
the sixth PMOS ftransistor, gate 1s connected to the mverted
clock mput terminal, and drain 1s connected to the mverted
input terminal; and a second switching NMOS transistor
whose drain 1s connected to the drain of the second switching,
PMOS transistor, gate 1s connected to the clock input termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. The width of the second NMOS transistor can be
greater than the width of the first NMOS transistor, and the
s1ze ol the sixth PMOS transistor can be greater than the size
of the fifth PMOS transistor.

In various masking circuits above, the default low latch can
comprise a first NMOS transistor whose source 1s connected
to a ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected to the
inverted output terminal; a second NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted mput terminal, and drain 1s con-
nected to the output terminal; a third NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the input terminal; a fourth NMOS transistor whose
source 1s connected to the ground voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
inverted input terminal; a first PMOS transistor whose source
1s connected to a supply voltage source, gate 1s connected to
the output terminal, and drain 1s connected to the drain of the
first NMOS transistor; a second PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the mverted output terminal, and drain 1s con-
nected to the drain of the second NMOS transistor; a third
PMOS transistor whose source 1s connected to the supply
voltage source and gate 1s connected to the mverted output
terminal; a first switching PMOS transistor whose source 1s
connected to the drain of the third PMOS transistor, gate 1s
connected to the mverted clock mput terminal, and drain 1s
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connected to the mput terminal; a first switching NMOS
transistor whose drain 1s connected to the drain of the first
switching PMOS transistor, gate 1s connected to the clock
input terminal, and source 1s connected to the drain of the
third NMOS transistor; a fourth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the fourth
PMOS transistor, gate 1s connected to the mnverted clock input
terminal, and drain 1s connected to the mverted input termi-
nal; and a second switching NMOS transistor whose drain 1s
connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. The width of the second NMOS transistor can be greater
than the width of the first NMOS transistor, and the size of the
fourth PMOS transistor can be greater than the size of the fifth
PMOS transistor.

According to another aspect of the present invention, there
1s provided a latch having an output terminal that 1s set at a
default logic high level, the latch comprising a first NMOS
transistor whose source 1s connected to a ground voltage
source, gate 1s connected to an input terminal of the latch, and
drain 1s connected to an mverted output terminal of the latch;
a second NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to an inverted 1input
terminal, and drain 1s connected to the output terminal; a third
NMOS transistor whose source 1s connected to the ground
voltage source, gate 1s connected to the 1nverted output ter-
minal, and drain 1s connected to the input terminal; a fourth
NMOS transistor whose source 1s connected to the ground
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the inverted input terminal; a first PMOS
transistor whose source 1s connected to a supply voltage
source and gate 1s connected to the output terminal; a second
PMOS transistor whose source 1s connected to the drain of the
first PMOS transistor, gate 1s connected to the output termi-
nal, and drain 1s connected to the drain of the first NMOS
transistor; a third PMOS transistor whose source 1s connected
to the supply voltage source and gate 1s connected to the
inverted output terminal; a fourth PMOS transistor whose
source 1s connected to the drain of the third PMOS transistor,
gate 1s connected to the inverted output terminal, and drain 1s
connected to the drain of the second NMOS transistor; a fifth
PMOS ftransistor whose source 1s connected to the supply
voltage source, gate 1s connected to the inverted output ter-
minal, and drain 1s connected to the drain of the third NMOS
transistor; and a sixth PMOS transistor whose source 1s con-
nected to the supply voltage source, gate 1s connected to the
output terminal, and drain 1s connected to the drain of the
fourth NMOS transistor. Here, the width of the first NMO
transistor 1s greater than the width of the second NMOS
transistor, and the size of the fifth PMOS transistor 1s greater
than the size of the sixth PMOS transistor.

According to another aspect of the present invention, there
1s provided a latch having an output terminal that 1s set at a
default logic high level, the latch comprising a first NMOS
transistor whose source 1s connected to a ground voltage
source, gate 1s connected to an input terminal of the latch, and
drain 1s connected to an mnverted output terminal of the latch;
a second NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to an 1mverted mput
terminal of the latch, and drain 1s connected to the output
terminal; a third NMOS transistor whose source 1s connected
to the ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the mput terminal;
a fourth NMOS transistor whose source 1s connected to the
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ground voltage source, gate 1s connected to the output termi-
nal, and drain 1s connected to the inverted input terminal; a
first PMOS transistor whose source 1s connected to a supply
voltage source and gate 1s connected to the output terminal; a
second PMOS ftransistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to the
output terminal, and drain 1s connected to the drain of the first
NMOS transistor; a third PMOS transistor whose source 1s
connected to the supply voltage source and gate 1s connected
to the mnverted output terminal; a fourth PMOS transistor
whose source 1s connected to the drain of the third PMOS
transistor, gate 1s connected to the mverted output terminal,
and drain 1s connected to the drain of the second NMOS
transistor; a fifth PMOS transistor whose source 1s connected
to the supply voltage source and gate 1s connected to the
inverted output terminal; a first switching PMOS transistor
whose source 1s connected to the drain of the fifth PMOS
transistor, gate 1s connected to the iverted clock input termi-
nal, and drain 1s connected to the input terminal; a first switch-
ing NMOS transistor whose drain 1s connected to the drain of
the first switching PMOS transistor, gate 1s connected to the
clock mput terminal, and source 1s connected to the drain of
the third NMOS transistor; a sixth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the sixth
PMOS transistor, gate 1s connected to the inverted clock input
terminal, and drain 1s connected to the mverted mput termi-
nal; and a second switching NMOS transistor whose drain 1s
connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. Here, the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the size of
the fifth PMOS transistor 1s greater than the size of the sixth
PMOS transistor.

According to another aspect of the present invention, there
1s provided a latch having an output terminal that 1s set at a
default logic high level, the latch comprising a first NMOS
transistor whose source 1s connected to a ground voltage
source, gate 1s connected to an input terminal of the latch, and
drain 1s connected to an inverted output terminal of the latch;
a second NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to an inverted 1input
terminal of the latch, and drain i1s connected to the output
terminal; a third NMOS transistor whose source 1s connected
to the ground voltage source, gate 1s connected to the mnverted
output terminal, and drain 1s connected to the mput terminal;
a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output termi-
nal, and drain 1s connected to the mverted input terminal; a
first PMOS transistor whose source 1s connected to a supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the first NMOS transistor; a
second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted output
terminal, and drain 1s connected to the drain of the second
NMOS transistor; a third PMOS transistor whose source 1s
connected to the supply voltage source and gate 1s connected
to the mverted output terminal; a first switching PMOS tran-
sistor whose source 1s connected to the drain of the third
PMOS transistor, gate 1s connected to the mnverted clock input
terminal, and drain 1s connected to the input terminal; a first
switching NMOS transistor whose drain 1s connected to the
drain of the first switching PMOS transistor, gate 1s connected
to the clock input terminal, and source 1s connected to the

drain of the third NMOS transistor; a fourth PMOS transistor
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whose source 1s connected to the supply voltage source and
gate 1s connected to the output terminal; a second switching
PMOS transistor whose source 1s connected to the drain of the
fourth PMOS transistor, gate 1s connected to the inverted
clock 1mput terminal, and drain 1s connected to the mverted
input terminal; and a second switching NMOS transistor
whose drain 1s connected to the drain of the second switching
PMOS transistor, gate 1s connected to the clock input termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. Here, the width of the first NMOS transistor 1s
greater than the width of the second NMOS transistor, and the
s1ze of the third PMOS transistor 1s greater than the si1ze of the
tourth PMOS transistor.

According to another aspect of the present invention, there
1s provided a latch having an output terminal that 1s set at a
default logic low level, the latch comprising a first NMOS
transistor whose source 1s connected to a ground voltage
source, gate 1s connected to an input terminal of the latch, and
drain 1s connected to an mnverted output terminal of the latch;
a second NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to an mnverted mput
terminal of the latch, and drain 1s connected to the output
terminal; a third NMOS transistor whose source 1s connected
to the ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the mput terminal;
a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output termi-
nal, and drain 1s connected to the inverted input terminal; a
first PMOS transistor whose source 1s connected to a supply
voltage source and gate 1s connected to the output terminal; a
second PMOS ftransistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to the
output terminal, and drain 1s connected to the drain of the first
NMOS transistor; a third PMOS transistor whose source 1s
connected to the supply voltage source and gate 1s connected
to the inverted output terminal; a fourth PMOS transistor
whose source 1s connected to the drain of the third PMOS
transistor, gate 1s connected to the mverted output terminal,
and drain 1s connected to the drain of the second NMOS
transistor; a fifth PMOS transistor whose source 1s connected
to the supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and a sixth PMOS transistor whose
source 1s connected to the supply voltage source, gate 1s
connected to the output terminal, and drain 1s connected to the
drain of the fourth NMOS transistor. Here, the width of the
second NMOS transistor 1s greater than the width of the first
NMOS transistor, and the size of the sixth PMOS transistor 1s
greater than the size of the fitth PMOS transistor.

According to another aspect of the present invention, there
1s provided a latch having an output terminal that is set at a
default logic low level, the latch comprising a first NMOS
transistor whose source 1s connected to a ground voltage
source, gate 1s connected to an input terminal of the latch, and
drain 1s connected to an mverted output terminal of the latch;
a second NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to an inverted 1input
terminal of the latch, and drain 1s connected to the output
terminal; a third NMOS transistor whose source 1s connected
to the ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the mput terminal;
a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output termi-
nal, and drain 1s connected to the inverted input terminal; a
first PMOS transistor whose source 1s connected to a supply
voltage source and gate 1s connected to the output terminal; a
second PMOS transistor whose source 1s connected to the
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drain of the first PMOS transistor, gate 1s connected to the
output terminal, and drain 1s connected to the drain of the first
NMOS transistor; a third PMOS transistor whose source 1s
connected to the supply voltage source and gate 1s connected
to the mverted output terminal; a fourth PMOS transistor
whose source 1s connected to the drain of the third PMOS
transistor, gate 1s connected to the mverted output terminal,
and drain 1s connected to the drain of the second NMOS
transistor; a fifth PMOS transistor whose source 1s connected
to the supply voltage source and gate 1s connected to the
inverted output terminal; a first switching PMOS transistor
whose source 1s connected to the drain of the fifth PMOS
transistor, gate 1s connected to the mverted clock input termi-
nal, and drain 1s connected to the input terminal; a first switch-
ing NMOS transistor whose drain 1s connected to the drain of
the first switching PMOS transistor, gate 1s connected to the
clock mput terminal, and source 1s connected to the drain of
the third NMOS transistor; a sixth PMOS transistor whose
source 1s connected to the supply voltage source and gate 1s
connected to the output terminal; a second switching PMOS
transistor whose source 1s connected to the drain of the sixth
PMOS transistor, gate 1s connected to the mverted clock input
terminal, and drain 1s connected to the mverted mput termi-
nal; and a second switching NMOS transistor whose drain 1s
connected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS transis-
tor. Here, the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size of the
sixth PMOS ftransistor 1s greater than the size of the fifth
PMOS transistor.

According to another aspect of the present invention, there
1s provided a latch having an output terminal that 1s set at a
default logic low level, the latch comprising a first NMOS
transistor whose source 1s connected to a ground voltage
source, gate 1s connected to an input terminal of the latch, and
drain 1s connected to an mnverted output terminal of the latch;
a second NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to an inverted mput
terminal of the latch, and drain i1s connected to the output
terminal; a third NMOS transistor whose source 1s connected
to the ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the input terminal;
a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output termi-
nal, and drain 1s connected to the mverted input terminal; a
first PMOS transistor whose source 1s connected to a supply
voltage source, gate 1s connected to the output terminal, and
drain 1s connected to the drain of the first NMOS transistor; a
second PMOS ftransistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted output
terminal, and drain 1s connected to the drain of the second
NMOS transistor; a third PMOS transistor whose source 1s
connected to the supply voltage source and gate 1s connected
to the inverted output terminal; a first switching PMOS tran-
sistor whose source 1s connected to the drain of the third
PMOS transistor, gate 1s connected to the inverted clock input
terminal, and drain 1s connected to the input terminal; a first
switching NMOS transistor whose drain 1s connected to the
drain of the first switching PMOS transistor, gate 1s connected
to the clock input terminal, and source 1s connected to the
drain of the third NMOS transistor; a fourth PMOS transistor
whose source 1s connected to the supply voltage source and
gate 1s connected to the output terminal; a second switching
PMOS transistor whose source 1s connected to the drain of the
tfourth PMOS transistor, gate 1s connected to the iverted
clock mput terminal, and drain 1s connected to the mverted
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input terminal; and a second switching NMOS ftransistor
whose drain 1s connected to the drain of the second switching
PMOS transistor, gate 1s connected to the clock input termi-
nal, and source 1s connected to the drain of the fourth NMOS
transistor. Here, the width of the second NMOS transistor 1s

greater than the width of the first NMOS transistor, and the

s1ze of the fourth PMOS transistor 1s greater than the size of
the fifth PMOS transistor.

According to the present invention, a horizontal start mask-
ing signal 1s generated by masking at least one pulse of a
horizontal start pulse signal output from a timing controller,
using asymmetric latches each having an output terminal that
1s set at a default logic high level or at a default logic low level.
The horizontal start masking signal turns oif switches
between source lines of a liquid crystal panel and a source
driver until signals output from the source driver that corre-
spond to 1mage data of the liquid crystal panel are supplied.
Accordingly, 1t 1s possible to prevent unknown i1mage data
from being displayed on the liquid crystal panel when a liquid
crystal panel 1s powered on.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more apparent 1n view
of the attached drawings and accompanying detailed descrip-
tion. The embodiments depicted therein are provided by way
of example, not by way of limitation, wherein like reference
numerals refer to the same or similar elements. The drawings
are not necessarily to scale, emphasis instead being placed
upon 1llustrating aspects of the mvention. In the drawings:

FIG. 1 1llustrates a power-on sequence timing of a conven-
tional liquid crystal panel module;

FIG. 2 illustrates a display failure occurring mn a liquid
crystal panel described with reference to FIG. 1 during an
initial power-on stage;

FIG. 3 illustrates a power-on sequence timing of an
embodiment of a liquid crystal panel module according to an
aspect of the present invention;

FIG. 4 1s a circuit diagram of an embodiment of a masking,
circuit configured to generate a horizontal start-masking sig-
nal illustrated i FI1G. 3, according to an aspect of the present
imnvention;

FIG. 5 1s an operating timing diagram of the masking
circuit of FIG. 4, according to an aspect of the present inven-
tion;

FIG. 6 1s a circuit diagram 1llustrating an embodiment of
first through third flip-flops 1llustrated 1n FI1G. 4, according to
an aspect of the present invention;

FIG. 7 1s a circuit diagram 1llustrating an embodiment of a
first latch illustrated 1n FIG. 6, according to an aspect of the
present invention;

FIG. 8 1s a circuit diagram 1llustrating an embodiment of a
second latchillustrated 1n FI1G. 6, according to an aspect of the
present invention;

FIG. 9 1s a circuit diagram 1llustrating 1n detail an embodi-
ment of the fourth flip-tflop of FIG. 4, according to an aspect
ol the present invention;

FIG. 10 1s a circuit diagram 1llustrating an embodiment of
the first latch 1llustrated 1n FIG. 6, according to another aspect
of the present invention;

FIG. 11 1s a circuit diagram 1llustrating an embodiment of
the second latch 1llustrated 1n FIG. 6, according to another
aspect of the present invention;

FIG. 12 1s a circuit diagram 1llustrating an embodiment of
the first latch 1llustrated 1n FIG. 6, according to another aspect
of the present invention;
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FIG. 13 1s a circuit diagram 1llustrating an embodiment of
the second latch 1illustrated 1n FIG. 6, according to another

aspect of the present invention;

FI1G. 14 1s a circuit diagram of an embodiment of amasking,
circuit according to another aspect of the present invention;

FIG. 15 1s an embodiment of an operating timing diagram
of the masking circuit of F1G. 14, according to an aspect of the
present invention;

FI1G. 16 1s a circuit diagram of an embodiment of a masking,
circuit according to another aspect of the present invention;

FI1G. 17 1s a circuit diagram of an embodiment of a masking,
circuit according to another aspect of the present invention;

FIG. 18 1s an embodiment of an operating timing diagram
of the masking circuit of FIG. 16 or 17, according to an aspect
of the present invention; and

FIG. 19 illustrates embodiments of various timings of a
horizontal start-masking signal according to aspects of the
present invention.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

1]
FT]

ERRED

The present mvention will now be described more fully
with reference to the accompanying drawings, in which
exemplary embodiments 1n accordance with aspects of the
invention are shown. Like reference numerals denote like
clements throughout the drawings.

It will be understood that, although the terms first, second,
etc. are be used herein to describe various elements, these
clements should not be limited by these terms. These terms
are used to distinguish one element from another, but not to
imply a required sequence of elements. For example, a first
clement can be termed a second element, and, similarly, a
second element can be termed a first element, without depart-
ing from the scope of the present invention. As used herein,
the term “and/or” includes any and all combinations of one or
more of the associated listed 1tems.

It will be understood that when an element 1s referred to as
being “on” or “connected” or “coupled” to another element, 1t
can be directly on or connected or coupled to the other ele-
ment or intervening elements can be present. In contrast,
when an element 1s referred to as being “directly on™ or
“directly connected” or “directly coupled” to another ele-
ment, there are no intervening elements present. Other words
used to describe the relationship between elements should be
interpreted 1n a like fashion (e.g., “between’ versus “directly
between,” “adjacent” versus “directly adjacent,” etc.).

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not mtended to be
limiting of the invention. As used herein, the singular forms
“a,” “an” and “‘the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
turther understood that the terms “comprises,” “comprising,”
“includes™ and/or “including,” when used herein, specity the
presence of stated features, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, steps, operations, elements,
components, and/or groups thereof.

Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like may be used to
describe an element and/or feature’s relationship to another
clement(s) and/or feature(s) as, for example, illustrated in the
figures. It will be understood that the spatially relative terms
are intended to encompass difierent orientations of the device
in use and/or operation 1n addition to the orientation depicted
in the figures. For example, 1f the device in the figures 1s
turned over, elements described as “below” and/or “beneath™
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other elements or features would then be oriented “above” the
other elements or features. The device may be otherwise
oriented (e.g., rotated 90 degrees or at other orientations) and
the spatially relative descriptors used herein interpreted
accordingly.

FIG. 3 illustrates a power-on sequence timing of an
embodiment of a liquid crystal panel module according to an
aspect of the present invention. Referring to FIG. 3, a first
supply voltage VDD1 and a second supply voltage VDD?2
output from a source driver are supplied at a point of time tl
and stabilized at a point of time t2. A horizontal start pulse
signal TP and signals output from the source driver, which
correspond to 1mage data, are supplied at a point in time t3
several frames after a reset signal RESET output from a
timing controller transitions from logic low to logic high. A
horizontal start-masking signal TPI 1s generated from the
horizontal start pulse signal TP 1n order to prevent unknown
signals output from the source driver from being transmitted
to source lines between the points of time t1 and t3.

The horizontal start-masking signal TPI that goes high 1s
generated during an 1nitial power-on stage, and 1ts logic level
changes to be the same as the logic level of the horizontal start
pulse signal TP at the point of time t3. The horizontal start
masking signal TPI controls switches configured to transmit
the signals output from the source driver to the source lines,
and substantially has the same function as the horizontal start
pulse signal TP output from a timing controller. The horizon-
tal start-masking signal TPI turns off the switches at a logic
high level, and turns them on at a logic low level.

FIG. 4 1s a circuit diagram of an embodiment of a masking
circuit configured to generate a horizontal start-masking sig-
nal illustrated 1n FIG. 3, according to an aspect of the present
invention. Referring to FIG. 4, the horizontal start-masking

signal TPI 1s generated by masking circuit 400 illustrated 1n
FIG. 4. The masking circuit 400 includes first through fourth

thip-tflops 410, 420, 430, and 450, which are asymmetric
latches, a delay unit 440, and an OR gate 460. The first
through third flip-tflops 410, 420, and 430 respectively gen-
erate a divided-by 2 pulse signal TP_2, a divided-by 4 pulse
signal TP_4, and a divided-by 8 pulse signal TP_8, which are
generated by dividing the horizontal start pulse signal TP. The
first tlip-tlop 410 recerves the horizontal start pulse signal TP
via a clock mput terminal CLK, and respectively outputs the
divided-by 2 pulse signal TP_2 and an inverted divided-by 2
pulse signal TP_2B via a output terminal Q and an nverted
output terminal QB, respectively. The second flip-tlop 420
receives the divided-by 2 pulse signal TP_2 via a clock input
terminal CLK, and outputs the divided-by 4 pulse signal TP_4
via an output terminal Q. The third tlip-tlop 430 receives the
divided-by 4 pulse signal TP_4 via the clock input terminal
CLK, and outputs the divided-by 8 pulse signal TP_8 via an
output terminal Q.

The delay unmit 440 receives the divided-by 8 pulse signal
TP_8 and outputs a delayed divided-by 8 pulse signal TP_8D.
The fourth tlip-flop 450 receives the divided-by 8 pulse signal
TP_8D viaaclockinput terminal CLK, the divided-by 2 pulse
signal TP_2 via a data input terminal D, and the nverted
divided-by 2 pulse signal TP_2B via an inverted data input
terminal DB, and outputs an enable signal EN via an inverted
output terminal QB. The OR gate 460 receives the horizontal
start pulse signal TP and the enable signal EN, and generates
the horizontal start masking signal TPI.

FIG. S 1llustrates an operating timing of the masking circuit
400 of FI1G. 4, according to an aspect of the present invention.
Referring to FI1G. 5, if a horizontal start pulse signal TP output
from a timing controller 1s sequentially input, a divided-by 2
pulse signal TP_2 transitions from an mnitial logic high level to
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a logic low level at a rising edge of the horizontal start pulse
signal TP. Then, the logic level of the divided-by 2 pulse
signal TP_2 1s inverted at each rising edge of the horizontal
start pulse signal TP. A divided-by 4 pulse signal TP_4 tran-
sitions from an 1mtial logic high level to a logic low level ata 5
rising edge of the divided-by 2 pulse signal TP_2. Then, the
logic level of the divided-by 4 pulse signal TP_4 1s inverted at
cach rnising edge of the divided-by 2 pulse signal TP_2. A
divided-by 8 pulse signal TP_8 transitions from an 1nitial
logic high level to a logic low level at a rising edge of the 10
divided-by 4 pulse signal TP_4. Then, the logic level of the
divided-by 8 pulse signal TP_8 1s inverted at each rising edge
of the divided-by 4 pulse signal TP_4. The divided-by 8 pulse
signal TP_8 1s delayed for a predetermined length of time,
thus generating a delayed divided-by 8 pulse signal TP_8D. 15
An enable signal EN transitions from an mnitial logic high
level to a logic low level at a falling edge of the delayed
divided-by 8 pulse signal TP_8D. A horizontal start masking
signal TPI 1s generated by performing an OR operation on the
enable signal EN that goes low and the horizontal start pulse 20
signal TP. Accordingly, a horizontal start masking signal TPI
whose logic level changes to be the same as that of the
horizontal start pulse signal TP 1s generated by masking the
first four pulses of the horizontal start pulse signal TP at a
logic high level. 25

FIG. 6 1s a circuit diagram 1illustrating embodiments of the
first flip-tlop 410 (or the second or third tlip-tlop 420 or 430)
of FIG. 4, according to an aspect of the present ivention.
Referring to FIG. 6, the first tlip-tlop 410 (or the second or
third thip-tlop 420 or 430, respectively) includes a first switch 30
610 that transmuits a signal of an inverted output terminal QB
in response to an mverted clock terminal signal CLKB, and a
second switch 620 that transmits a signal of an output termi-
nal Q in response to the inverted clock terminal CLKB. The
signal of the mverted output terminal QB transmitted via the 35
first switch 610 and the signal of the output terminal () trans-
mitted via the second switch 620 are respectively supplied to
an mput terminal IN and an 1mverted input terminal INB of a
first latch 630. The first latch 630 1s an asymmetric latch, and
an output terminal OUT of the first latch 630 1s set 1n a default 40
logic high state in this embodiment. A signal of an inverted
output terminal OUTB and a signal of an output terminal
OU'T output from the first latch 630 are respectively supplied
to an mput terminal IN and an inverted input terminal INB of
a second latch 660 via third and fourth switches 640 and 650, 45
respectively, 1 response to a clock terminal signal CLK. A
signal of an mnverted output terminal OUTB and a signal of an
output terminal OUT output from the second latch 660 are
respectively supplied to the output terminal Q and the
inverted output terminal QB of the first thip-tlop 410 (or the 50
second or third flip-tlop 420 or 430). The second latch 660 1s
an asymmetric latch, and an output terminal OUT of the
second latch 660 1s set 1n a default logic low state. The signal
of the inverted output terminal OUTB and the signal of the
output terminal OUT output from the second latch 660 55
respectively become a signal of an output terminal Q and a
signal of an 1nverted output terminal QB of the first flip-flop
410 (or the second or third flip-flop 420 or 430).

FI1G. 7 1s a circuit diagram 1llustrating an embodiment of
the first latch 630, 1llustrated in F1G. 6, which 1s set at a default 60
logic high state, according to an aspect of the present mnven-
tion. Referring to FIG. 7, the first latch 630 has a feedback
inverter structure in which mput terminals IN and INB are

respectively connected to output terminals OUT and OUTB
in a feedback manner. The first latch 630 includes MN1, 65
MN2, MN3, and MN4 NMOS transistors whose sources are

connected to a ground voltage source VSS. A signal at the

24

input terminal IN 1s supplied to a gate of the MN1 NMOS
transistor, and a signal at the inverted output terminal OUTB
1s supplied to a drain of the MN1 NMOS transistor. A signal
at the mverted 1input terminal INB 1s supplied to a gate of the
MN2 NMOS ftransistor, and a signal at the output terminal
OUT 1s supplied to a drain of the MN2 NMOS transistor. A
signal at the mverted output terminal OUTB 1s supplied to a
gate of the MN3 NMOS transistor, and the signal of the input
terminal IN 1s supplied to a drain of MN3 NMOS transistor.
The signal of the output terminal OUT 1s supplied to a gate of
the MN4 NMOS transistor, and the signal of the mmverted
input terminal INB 1s supplied to a drain of the MN4 NMOS
transistor.

The MP4 and MP3 PMOS transistors are connected in
series between a supply voltage source VDD and the drain of
the MN1 NMOS transistor. The gates of the MP4 and MP3
PMOS ftransistors are connected to the drain of the MN2
NMOS ftransistor. The MP5 and MP2 PMOS transistors are
connected 1n series between the supply voltage source VDD

and the drain of the MN2 NMOS transistor. The gates of the
MP5 and MP2 PMOS transistors are connected to the drain of
the MN1 NMOS ftransistor. The MP6 PMOS transistor 1s
connected between the supply voltage VDD and the drain of
the MN3 NMOS transistor, and the signal of the mmverted
output terminal OUTB 1s supplied to the gate of the MP6
PMOS transistor. The MP7 PMOS transistor 1s connected
between the supply voltage VDD and the drain of the MIN4
NMOS transistor, and the signal of the output terminal OUT
1s supplied to the gate of the MP7 PMOS transistor.

The firstlatch 630 has an asymmetric structure in which the
width of the MN1 NMOS transistor (e.g., 1.8 um)1s twice that
of the MN2 NMOS ftransistor (e.g., 0.9 um) and the length of
the MP6 PMOS ftransistor i1s twice (x2) that of the MP7
PMOS transistor. Since the current driving capabilities of the
transistors are different from each other during a power-on
stage, the MN1 NMOS ftransistor makes the signal of the
inverted output terminal OUTB go low and the MP6 PMOS
transistor makes the signal of the mnput terminal IN go high,
thereby setting the signal of the inverted output terminal
OUTB 1n a logic low state. The MP5 and MP2 PMOS tran-
sistors set the signal of the output terminal OUT 1n a logic
high state, in response to the signal of the inverted output
terminal OUTB that goes low. Accordingly, the output termi-
nal of the first latch 630 1s set 1n a default logic high state.

FIG. 8 15 a circuit diagram of an embodiment of the second
latch 660, 1llustrated 1n FIG. 6, which 1s set 1n a default logic
low state, according to an aspect of the present ivention.
Referring to FIG. 8, the second latch 660 has the same struc-
ture as the first latch 630 illustrated in FI1G. 7 except that the
locations of MN1 and MN2 NMOS transistors are switched,
the locations of MN3 and MN4 NMOS ftransistors are
switched, and the locations of MP6 and MP7 PMOS transis-
tors are switched. Since the current driving capabailities of the
transistors of the second latch 660 are different from each
other during a power-on stage, the MN1 NMOS ftransistor
makes the signal of the output terminal OUT go low and the
MP6 PMOS transistor makes the signal of the inverted input
terminal INB go high, thereby setting the signal of the output
terminal OUT 1n a logic low state. The MP4 and MP3 PMOS
transistors set the signal of the mnverted output terminal
OUTB 1n a logic high state, in response to the signal of the
output terminal OUTPUT that goes low. Thus, the output
terminal OUT of the second latch 660 1s set in a default logic
low state.

FIG. 9 1s a circuit diagram of an embodiment of the fourth
tlip-tflop 450 1llustrated 1n FI1G. 4, according to an aspect of the
present invention. Referring to FI1G. 9, the fourth flip-tlop 4350
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includes a first switch 910 configured to transmit a signal of a
data terminal D 1n response to a clock terminal signal CLK,
and a second switch 920 configured to transmit a signal of an
inverted data terminal DB 1n response to the clock terminal
signal CLK. The signal of the data terminal D transmitted via
the first switch 910 and the signal of the inverted data terminal
DB transmitted via the second switch 920 are respectively
supplied to an input terminal IN and an mverted 1input termi-

nal INB of a first latch 930. The first latch 930 1s an asym-

metric latch as described above with reference to FIG. 8, and
an output terminal OUT of the first latch 930 1s set 1n a default
logic low state. A signal of an inverted output terminal OUTB
and a signal of an output terminal OUT of the first latch 930
are respectively supplied to an mput terminal IN and an
inverted input terminal INB of a second latch 960 via third
and fourth switches 940 and 9350 1n response to an iverted
clock terminal signal CLKB. The second latch 960 i1s an
asymmetric latch as described above with reference to FI1G. 7,
and an output terminal OUT of the second latch 960 1s set 1n
a default logic low state. A signal of an imnverted output ter-
minal OUTB and a signal of an output terminal OUT of the
second latch 960 respectively become a signal of the output
terminal Q and a signal of the inverted output terminal QB of
the fourth tlip-tlop 450.

FIG. 10 1s a circuit diagram of an embodiment of a first
latch 6304 set 1n a default logic high state, which 1s another
embodiment of the first latch 630 1llustrated 1n FI1G. 6, accord-
ing to an aspect of the present invention. Therelfore, 1n the first
latch 630a can be used 1n place of the first latch 630 1n FI1G. 6.
Referring to FI1G. 10, the first latch 630q has the same struc-
ture as the first latch 630 illustrated 1n FIG. 7, except that an
MS1 PMOS ftransistor and an MS2 NMOS ftransistor are
turther connected between an MP6 PMOS transistor and an
MN3 NMOS transistor and an MS3 PMOS transistor and an
MS4 NMOS transistor are further connected between an MP7
PMOS transistor and an MN4 NMOS transistor.

The MS1 and MS3 PMOS transistors and the MS2 and
MS4 NMOS transistors are turned off 1n response to a clock
signal CLK that goes low. The MS1 through MS4 transistors
are used to prevent data transmitted to input terminals IN and
INB wvia the first and second switches 610 and 620 of the first
flip-tflop 410 (or the second or third flip-flop 420 or 430)
illustrated 1n FIG. 6 from colliding against signals of output
terminals OUT and OUTB of the first latch 630a that are
connected 1n the feedback inverter structure. That 1s, the first
latch 630qa latches the data transmitted to the mput terminal
IN and the mverted input terminal INB via the first and second
switches 610 and 620 that are turned on 1n response to the
clock signal CLK that goes low. Thereaftter, if the first and
second switches 610 and 620 are turned off 1n response to the
clock signal CLK that goes high, the MS1 through MS4
transistors of the first latch 630a are turned on, thus connect-
ing the mput terminals IN and INB and the output terminals
OUT and OUTB 1n the feedback inverter structure. Accord-
ingly, the mput terminals IN and INB of the first latch 630a
can be prevented from being tloated.

FIG. 11 1s a circuit diagram of an embodiment of a second
latch 660q set 1n a defaultlogic low, which 1s another embodi-
ment of the second latch 660 1llustrated 1n FIG. 6, according
to another aspect of the present mnvention. Therefore, 1n the
second latch 660a can be used 1n place of the second latch 660
in FI1G. 6. Referring to FIG. 11, the second latch 660a has the
same structure as the second latch 660 illustrated in FIG. 8,
except that an MS1 PMOS transistor and an MS2 NMOS
transistor are further connected between an MP7 PMOS tran-

sistor and an MN4 NMOS transistor and an MS3 PMOS
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transistor and an MS4 NMOS transistor are further connected
between an MP6 PMOS transistor and an MN3 NMOS tran-
s1stor.

The MS1 and MS3 PMOS transistors and the MS2 and
MS4 NMOS transistors are turned off 1n response to a clock
signal CLK that goes high. The MS1 through MS4 transistors
are used to prevent data transmitted to input terminals IN and
INB via the third and fourth switches 640 and 6350 of the first
tlip-tflop 410 (or the second or third flip-tlops 420 or 430) from
colliding against signals of output terminals OUT and OUTB
of the second latch 660a that are connected 1n the feedback
inverter structure. That 1s, the second latch 660a latches the
data transmitted to the mput terminal IN and the inverted
input terminal INB via the third and fourth switches 640 and
650 that are turned on 1n response to the clock signal that goes
high. Then, 11 the third and fourth switches 640 and 650 are
turned oil 1n response to the clock signal CLK that goes low,
the MS1 through MS4 transistors of the second latch 660q are
turned on, thus connecting the mput terminals IN and INB
and the output terminals OUT and OUTB 1n the feedback
inverter structure. Accordingly, the input terminals IN and
INB of the second latch 660a can be prevented from being
floated.

FIG. 12 1s a circuit diagram of an embodiment of a first
latch 63056 set 1n a default logic high state, which 1s another
embodiment of the first latch 630 1llustrated in FIG. 6, accord-
ing to another aspect of the present invention. Referring to
FI1G. 12, the first latch 6305 has the same structure as the first
latch 630a 1llustrated in FIG. 10 except that an MP3 PMOS
transistor 1s connected directly to a supply voltage source
VDD without an MP4 PMOS transistor and an MP2 PMOS

transistor 1s connected directly to the supply voltage source
VDD without an MP5 PMOS transistor.

FIG. 13 1s a circuit diagram of an embodiment of a second
latch 6605 set 1n a default logic low state, which 1s another
embodiment of the second latch 660 illustrated in FIG. 6,
according to another aspect of the present invention. Refer-
ring to FI1G. 13, the second latch 6605 has the same structure
as the first latch 660a 1llustrated 1n FIG. 11 except that an MP3
PMOS ftransistor 1s connected directly to a supply voltage
source VDD without an MP4 PMOS transistor and an MP2
PMOS transistor 1s connected directly to the supply voltage
source VDD without an MP5 PMOS transistor.

FIG. 14 1s a circuit diagram of an embodiment of a masking,
circuit 1400 according to another aspect of the present inven-
tion. Referring to FI1G. 14, the masking circuit 1400 includes
a first thp-flop 1410, an inverter 1420, a second tlip-tlop 1430,
and an OR gate 1440. The first tlip-tlop 1410 receives a
horizontal start pulse signal TP via a clock input terminal
CLK, and outputs a divided-by 2 pulse signal TP_2 via an
output terminal Q. The mverter 1420 receives and inverts the
horizontal start pulse signal TP. The second flip-flop 1430
receives the divided-by 2 pulse signal TP_2 via a clock input
terminal CLK, the horizontal start pulse signal TP via a data
input terminal D, and an inverted horizontal start pulse signal
TPB via an mverted data input terminal DB, and outputs an
enable signal EN via an inverted output terminal QB. The OR
gate 1440 recerves the horizontal start pulse signal TP and the
cnable signal EN, and generates a horizontal start masking
signal TPI. The first tlip-tlop 1410 can be the same as the
tlip-tflops 410, 420, and 430 described above with reference to
FIG. 6, and the second tlip-tlop 1430 can be the same as the
tlip-tflop 450 described above with reference to FIG. 9.

FIG. 15 1llustrates an embodiment of an operating timing,
of the masking circuit 1400 1llustrated 1n FIG. 14, according
to an aspect of the present invention. Referring to FIG. 15, a
horizontal start pulse signal TP output from a timing control-
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ler 1s sequentially input, a divided-by 2 pulse signal TP_2
transitions from an 1nitial logic high level to a logic low level
at a rising edge of the horizontal start pulse signal TP. Then,
the logic level of the divided-by 2 pulse signal TP_2 1s
inverted at each rising edge of the horizontal start pulse signal
TP. An enable signal EN transitions from an initial logic high
level to a logic low level at a falling edge of the divided-by 2
pulse signal TP_2. The horizontal start masking signal TPI 1s
generated by performing an OR operation on the enable sig-
nal EN that goes low and the horizontal start pulse signal TP.
Accordingly, the horizontal start masking signal TPI that
mitially goes logic high i1s generated to have the same logic
level as the horizontal start pulse signal TP.

FI1G. 16 1s a circuit diagram of an embodiment of a masking,
circuit 1600 according to another aspect of the present imnven-
tion. Referring to FIG. 16, the masking circuit 1600 includes
an 1mverter 1610, a thip-tlop 1620, and an OR gate 1630. The
iverter 1610 receives and inverts a horizontal start pulse
signal TP. The tlip-tlop 1620 receirves the horizontal start
pulse signal TP via a clock input terminal CLK, the horizontal
start pulse signal TP via a data mput terminal D, and an
inverted horizontal start pulse signal TPB via an inverted data
input terminal DB, and outputs an enable signal EN via an
inverted output terminal QB. The OR gate 1630 recerves the
horizontal start pulse signal TP and the enable signal EN, and
generates the horizontal start masking signal TPI. The flip-
flop 1620 1s the same as the flip-tlop 450 described above with
reference to FI1G. 9.

FIG. 17 1s a circuit diagram of an embodiment of masking,
circuit 1700 according to another aspect of the present mnven-
tion. Referring to FI1G. 17, the masking circuit 1700 includes
an mverter 1710, a delay unit 1720, a tlip-flop 1730, and an
OR gate 1740. The mverter 1710 receives and 1nverts a hori-
zontal start pulse signal TP. The delay unit 1720 delays the
horizontal start pulse signal TP for a predetermined length of
time. The flip-tlop 1730 recerves the delayed horizontal start
pulse signal TPD wvia a clock input terminal CLK, the hori-
zontal start pulse signal TP via a data input terminal D, and an
inverted horizontal start pulse signal TPB via an inverted data
input terminal DB, and outputs an enable signal EN via an
inverted output terminal QB. The OR gate 1740 receives the
horizontal start pulse signal TP and the enable signal EN, and
generates a horizontal start masking signal TPI. The flip-tlop
1730 1s the same as the tlip-tlop 450 described above with
reference to FIG. 9.

FI1G. 18 illustrates an embodiment of the operating timing
of the masking circuit 1600 1llustrated 1n FIG. 16 (or the
masking circuit 1700 illustrated 1 FIG. 17) according to
aspects of the present invention. Referring to FIG. 18, if a
horizontal start pulse signal TP output from a timing control-
ler 1s sequentially input, an enable signal EN transitions from
an 1nitial logic high level to a logic low level at a falling edge
of the horizontal start pulse signal TP. The horizontal start
masking signal TPI 1s generated by performing an OR opera-
tion on the enable signal EN that goes low and the horizontal
start pulse signal. Thus, the horizontal start masking signal
TPIthat initially goes high 1s generated to have the same logic
level as the horizontal start pulse signal TP.

FI1G. 19 illustrates an embodiment of various timings of a
horizontal start masking signal TPI according to aspects of
the present invention. Referring to FIG. 19, similarly to the
above described timing diagram of FIG. 5, 1T a horizontal start
pulse signal TP output from a timing controller 1s sequentially
input, a divided-by 2 pulse signal TP_2, a divided-by 4 pulse
signal TP_4, a divided-by 8 pulse signal TP_8, and a delayed
divided-by 8 pulse signal TP_8D that mitially go high are
individually generated. In one embodiment, the horizontal
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start masking signal TPI, whose logic level changes to be the
same as that of the horizontal start pulse signal TP, 1s gener-
ated by masking the first four pulses of the horizontal start
pulse signal TP as having a logic high level. In another
embodiment, each of the horizontal start masking signals
TPI_1, TPI_2, TPI_3, and TPI_N whose logic levels change
to be the same as that of the horizontal start pulse signal TP
may be respectively generated by masking the first one, two,
three, and 2" pulses of the horizontal start pulse signal TP.

Accordingly, according to aspects of the present invention,
horizontal start masking signals TPI_1, TPI_2, TPI_3, TPI,
and TPI_N prevent unknown image data from being dis-
played on a liquid crystal during an initial power-on stage.

While exemplary embodiments 1n accordance aspects of
the present invention have been particularly shown and
described with reference to the accompanying drawings, it
will be understood by those of ordinary skill 1n the art that
various changes 1n form and details may be made therein
without departing from the spirit and scope of the present
invention, as defined by the following claims.

What 1s claimed 1s:

1. A method of driving a liquid crystal panel, the method
comprising;

supplying power to the liquid crystal panel;

recerving from a timing controller a horizontal start pulse

signal instructing source lines of the liquid crystal panel
to be driven;

generating a horizontal start masking signal by masking at

least one pulse of the horizontal start pulse signal,

including:

receiving the horizontal start pulse signal by an inverter,
and outputting an mnverted horizontal start pulse sig-
nal;

receiving the horizontal start pulse signal via a clock
input terminal, the horizontal start pulse signal via a
data input terminal, and the inverted horizontal start
pulse signal via an iverted data input terminal of a
flip-tflop, and outputting an enable signal via an
inverted output terminal; and

receiving the horizontal start pulse signal and the enable
signal by an OR gate, and generating the horizontal
start masking signal; and

driving the source lines in response to the horizontal start

masking signal.

2. The method of claim 1, controlling switches between the
source lines of the liquid crystal panel and a source driver with
the horizontal start masking signal.

3. The method of claim 2, using the horizontal start mask-
ing signal to turn oil the switches until signals output from the
source driver, which correspond to 1image data of the liquid
crystal panel, are supplied.

4. A method of driving a liquid crystal panel, the method
comprising:

supplying power to the liquid crystal panel;

sequentially recerving from a timing controller a horizontal

start pulse signal instructing source lines of the liquid
crystal panel to be driven;

generating a divided-by 2 pulse signal whose logic level 1s

iverted at each rising edge of the horizontal start pulse
signal;

generating a divided-by 4 pulse signal whose logic level 1s

inverted at each rising edge of the divided-by 2 pulse
signal;

generating a divided-by 8 pulse signal whose logic level 1s

iverted at each rising edge of the divided-by 4 pulse

signal;



US 8,269,757 B2

29

generating a delayed divided-by 8 pulse signal by delaying
the divided-by 8 pulse signal for a predetermined length
of time;

generating an enable signal which transitions to logic low
at a falling edge of the delayed divided-by 8 pulse signal;

generating a horizontal start masking signal by performing
an OR operation on the enable signal and the horizontal
start pulse signal; and

controlling switches between the source lines of the liquid
crystal panel and a source driver, 1n response to the
horizontal start masking signal.

5. The method of claim 4, using the horizontal start mask-
ing signal to turn oif the switches until signals output from the
source driver, which correspond to 1image data of the liquid
crystal panel, are supplied.

6. A masking circuit comprising:

a first thip-tlop configured to recerve a horizontal start pulse
signal via a clock mput terminal, and to respectively
output a divided-by 2 pulse signal and an nverted
divided-by 2 pulse signal via an output terminal and an
inverted output terminal;

a second thp-tlop configured to recerve the divided-by 2
pulse signal via a clock 1nput terminal, and to output a
divided-by 4 pulse signal via an output terminal;

a third flip-flop configured to receive the divided-by 4 pulse
signal via a clock input terminal, and to output a divided-
by 8 pulse signal via an output terminal;

a delay umit configured to delay the divided-by 8 pulse
signal for a predetermined length of time, and to output
a delayed divided-by 8 pulse signal;

a fourth thip-tflop configured to receive the delayed divided-
by 8 pulse signal via a clock input terminal, the divided-
by 2 pulse signal via a data mput terminal, and the
inverted divided-by 2 pulse signal via an inverted data
input terminal, and to output an enable signal via an
iverted output terminal; and

an OR gate configured to recerve the horizontal start pulse
signal and the enable signal, and to generate a horizontal
start masking signal.

7. The masking circuit of claim 6, wherein each of the first,

second, and third flip-tflops comprises:

first and second switches respectively configured to trans-
mit the signals of the inverted output terminal and the
output terminal of the flip-tlop, in response a signal of an
inverted clock input terminal;

a default high latch having an output terminal that is set at
a default logic low level, and that 1s configured to respec-
tively transmit to an input terminal and an inverted input
terminal the signal of the mverted output terminal
received from the first switch and the signal of the output
terminal received from the second switch;

third and fourth switches configured to respectively trans-
mit the signals of the mverted output terminal and the
output terminal of the default high latch, in response to a
signal of the clock mput terminal; and

a default low latch having an output terminal that 1s set at a
default logic low level, and that 1s configured to respec-
tively recerve the signal of the inverted output terminal
transmitted via the third switch and the signal of the
output terminal transmitted via the fourth switch, via an
input terminal and an mverted input terminal, where an
inverted output terminal and the output terminal of the
default low latch are connected to the output terminal

and the mverted output terminal of each of the first
through third tlip-flops.
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8. The masking circuit of claim 7, wherein the default high

latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected
to the 1nverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mmput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the inverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fitth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS ftransistor.

9. The masking circuit of claim 7, wherein the default high

latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1nverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted iput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;
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a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

10. The masking circuit of claim 7, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain i1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor:

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;
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a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock put terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
s1ze of the third PMOS transistor 1s greater than the size
of the fourth PMOS transistor.

11. The masking circuit of claim 7, wherein the default low

latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
iverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain i1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the inverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the

third NMOS transistor; and
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a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS transistor 1s greater than the size of
the fifth PMOS transistor.

12. The masking circuit of claim 7, wherein the default low

latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the 1nverted clock mput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor:;

a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-

nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth

NMOS transistor,
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wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS ftransistor 1s greater than the size of
the fifth PMOS transistor.

13. The masking circuit of claim 7, wherein the default low

latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the 1nverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted iput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the put
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor;

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS {transistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the mverted clock mmput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the fourth PMOS transistor 1s greater than the size of
the third PMOS transistor.

14. The masking circuit of claim 6, wherein the fourth

flip-flop comprises:

first and second switches configured to respectively trans-
mit the signals of the data input terminal and the inverted
data input terminal of the fourth flip-flop, 1n response to
a signal of the clock input terminal;

a default low latch having an output terminal that 1s set at a
default logic low level, and that 1s configured to respec-
tively recerve the signal of the data input terminal trans-
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mitted via the first switch and the signal of the mverted
data mput terminal transmitted via the second switch,
via an mput terminal and an mverted imnput terminal;

third and fourth switches configured to respectively trans-
mit the signals of the inverted output terminal and the 5
output terminal of the default low latch, in response to a
signal of the inverted clock input terminal; and

a default high latch having an output terminal that is set at
a default logic high level, and that 1s configured to
respectively receive the signal of the inverted output 10
terminal transmitted via the third switch and the signal
of the output terminal transmitted via the fourth switch,
via an mnput terminal and an mverted nput terminal,
where an 1inverted output terminal and the output termi-
nal of the default high latch are connected to the output 15
terminal and the mverted output terminal of the fourth
tlip-flop.

15. The masking circuit of claim 14, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a 20
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the 25
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the mput 30
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal; 35

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal:

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to 40
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal; 45

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor:

a fifth PMOS transistor whose source 1s connected to the 50
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output 55
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size 60
of the sixth PMOS ftransistor.

16. The masking circuit of claim 14, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput 65
terminal of the default high latch, and drain 1s connected
to the 1inverted output terminal;
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a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock put terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a s1xth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

17. The masking circuit of claim 14, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1mverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mmput terminal, and drain 1s connected to the
output terminal;
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a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first

NMOS transistor;

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
s1ze of the third PMOS transistor 1s greater than the size
of the fourth PMOS ftransistor.

18. The masking circuit of claim 14, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal:
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a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS ftransistor 1s greater than the size of
the fifth PMOS transistor.

19. The masking circuit of claim 14, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
iverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain i1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of

the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the inverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS {transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the mverted clock mput termi-
nal, and source 1s connected to the drain of the third

NMOS transistor;
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a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS transistor 1s greater than the size of
the fifth PMOS transistor.

20. The masking circuit of claim 14, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor:

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the thuird PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the inverted clock mput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor:;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth

NMOS transistor,
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wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the fourth PMOS transistor 1s greater than the size of
the fifth PMOS transistor.

21. A masking circuit comprising:

a first tlip-tlop configured to receive a horizontal start pulse
signal via a clock input terminal, and to output a divided-
by 2 pulse signal via an output terminal;

an mverter configured to receive the horizontal start pulse
signal and to generate an imnverted horizontal start pulse
signal;

a second flip-flop configured to receive the divided-by 2
pulse signal via a clock mput terminal, the horizontal
start pulse signal via a data mput terminal, and the
inverted horizontal start pulse signal via an inverted data
input terminal, and to output an enable signal via an
inverted output terminal; and

an OR gate configured to recerve the horizontal start pulse
signal and the enable signal, and to generate a horizontal
start masking signal.

22. The masking circuit of claim 21, wherein the first

tlip-tflop comprises:

first and second switches configured to respectively trans-
mit a signal of an 1inverted output terminal and a signal of
the output terminal of the first tlip-tlop, 1n response to a
signal of an 1mnverted clock mput terminal;

a default high latch having an output terminal that 1s set at
a default logic high level, and that 1s configured to
respectively receive the signal of the inverted output
terminal transmitted via the first switch and the signal of
the output terminal transmitted via the second switch,
via an mput terminal and an mverted mput terminal;

third and fourth switches configured to respectively trans-
mit the signals of the inverted output terminal and the
output terminal of the default high latch, in response to
the signal of the clock input terminal; and

a default low latch having an output terminal that 1s set at a
default logic low level, and that 1s configured to respec-
tively recerve the signal of the inverted output terminal
transmitted via the third switch and the signal of the
output terminal transmitted via the fourth switch, via an
input terminal and an inverted input terminal, where an
inverted output terminal and the output terminal are
connected to the output terminal and the mnverted output
terminal of the first tlip-tlop.

23. The masking circuit of claim 22, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1nverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted iput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;
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a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor:

a fifth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

24. The masking circuit of claim 22, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain i1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of

the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the inverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the third NMOS
transistor;
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a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-

sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

25. The masking circuit of claim 22, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default high latch, and drain 1s connected
to the 1nverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted iput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor;

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS {transistor whose source 1s con-
nected to the drain of the thuird PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,
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wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
s1ize of the third PMOS transistor 1s greater than the size
of the fourth PMOS transistor.

26. The masking circuit of claim 22, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected

to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal:

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor:

a fitth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS ftransistor 1s greater than the size of
the fitth PMOS transistor.

277. The masking circuit of claim 22, wherein the default

low latch comprise:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal:
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a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS {transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the mverted clock mput terma-
nal, and source 1s connected to the drain of the third
NMOS transistor:;

a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS transistor 1s greater than the size of
the fifth PMOS transistor.

28. The masking circuit of claim 22, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain i1s connected to the inverted 1nput
terminal;

a first PMOS transistor whose source 1s connected to a

supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first

NMOS transistor;




US 8,269,757 B2

45

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the inverted clock mput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor:

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock 1nput ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the fourth PMOS transistor 1s greater than the size of
the fifth PMOS transistor.

29. The masking circuit of claim 21, wherein the second

flip-flop comprises:

first and second switches configured to respectively trans-
mit the signals of the data input terminal and the inverted
data input terminal of the second tlip-tlop, 1n response to
the signal of the clock mput terminal;

a default low latch having an output terminal that 1s set at a
default logic low level, and that 1s configured to respec-
tively receive the signal of the data imnput terminal trans-
mitted via the first switch and the signal of the mverted
data mput terminal transmitted via the second switch,
via an mput terminal and an inverted input terminal;

third and fourth switches configured to respectively trans-
mit the signals of the inverted output terminal and the
output terminal of the default low latch, 1n response to a
signal of an mverted clock 1nput terminal; and

a default high latch having an output terminal that is set at
a default logic high level, and that 1s configured to
respectively receive the signal of the inverted output
terminal transmitted via the third switch and the signal
of the output terminal transmitted via the fourth switch,
via an mnput terminal and an iverted input terminal,
wherein an mverted output terminal and the output ter-
minal are connected to the output terminal and the
inverted output terminal of the second flip-tlop.

30. The masking circuit of claim 29, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;
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a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of

the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
iverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fitth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a s1xth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

31. The masking circuit of claim 29, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1mverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;
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a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-

tor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
s1ize of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

32. The masking circuit of claim 29, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor:

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the third NMOS
transistor;
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a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-

sistor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the third PMOS transistor 1s greater than the size
of the fourth PMOS transistor.

33. The masking circuit of claim 29, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected
to the 1nverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted iput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS ftransistor 1s greater than the size of
the fifth PMOS transistor.

34. The masking circuit of claim 29, wherein the default

low latch comprise:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the 1nverted output terminal;
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a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
iverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the 1nverted clock mput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor:;

a s1xth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock 1nput ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS transistor 1s greater than the size of
the fitth PMOS transistor.

35. The masking circuit of claim 29, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;
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a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor;

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS ftransistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the mverted clock mput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the fourth PMOS transistor 1s greater than the size of
the third PMOS transistor.

36. A masking circuit comprising:

an mverter configured to receive a horizontal start pulse
signal and to output an 1nverted horizontal start pulse
signal;

a thip-tlop configured to recerve the horizontal start pulse
signal via a clock mput terminal, the horizontal start
pulse signal via a data mput terminal, and the inverted
horizontal start pulse signal via an inverted data input
terminal, and to output an enable signal via an mnverted
output terminal; and

an OR gate configured to recerve the horizontal start pulse
signal and the enable signal, and to generate a horizontal
start masking signal.

37. The masking circuit of claim 36, wherein the flip-flop

COmMprises:

first and second switches configured to respectively trans-
mit signals of the data input terminal and the mmverted
data input terminal of the tlip-tlop, 1n response to a signal
of the clock input terminal;

a default low latch having an output terminal that 1s set at a
default logic low level, and that 1s configured to respec-
tively receive a signal of the data input terminal trans-
mitted via the first switch and the signal of the inverted
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data mput terminal transmitted via the second switch,
via an mput terminal and an mverted imput terminal;

third and fourth switches configured to respectively trans-
mit signals of the inverted output terminal and the output
terminal of the default low latch, in response to a signal
of an 1nverted clock mput terminal; and

a default hugh latch having an output terminal that 1s set in
a default logic high level, and that 1s configured to
respectively receive the signal of the inverted output
terminal transmitted via the third switch and the signal
of the output terminal transmitted via the fourth switch,
via an mnput terminal and an iverted input terminal,
where an mverted output terminal and the output termi-
nal are connected to the output terminal and the mnverted
output terminal of the thp-tlop.

38. The masking circuit of claim 37, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the 1nput »g
terminal of the default high latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the 25
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to 4
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal; 45

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to

the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor:

a fifth PMOS transistor whose source 1s connected to the 50
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output 55
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size 60
of the sixth PMOS ftransistor.

39. The masking circuit of claim 37, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput 65
terminal of the default high latch, and drain 1s connected
to the 1inverted output terminal;
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a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock put terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a s1xth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

40. The masking circuit of claim 37, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1mverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mmput terminal, and drain 1s connected to the
output terminal;
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a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first

NMOS transistor;

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
s1ze of the third PMOS transistor 1s greater than the size
of the fourth PMOS ftransistor.

41. The masking circuit of claim 37, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal:
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a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a tourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS ftransistor 1s greater than the size of
the fifth PMOS transistor.

42. The masking circuit of claim 37, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
iverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain i1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of

the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the inverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS {transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the mverted clock mput termi-
nal, and source 1s connected to the drain of the third

NMOS transistor;
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a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS transistor 1s greater than the size of
the fifth PMOS transistor.

43. The masking circuit of claim 37, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor:

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the thuird PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the inverted clock mput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor:;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock input ter-
minal, and source 1s connected to the drain of the fourth

NMOS transistor,
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wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the fourth PMOS transistor 1s greater than the size of

the fifth PMOS transistor.
44. The masking circuit of claim 36, further comprising a

delay unit configured to recerve the horizontal start pulse
signal and to generate a delayed horizontal start pulse signal,

wherein the delayed horizontal start pulse signal 1s sup-
plied to the clock mput terminal of the tlip-flop.
45. The masking circuit of claim 44, wherein the thp-flop

COmMprises:

first and second switches configured to respectively trans-
mit signals of the data input terminal and the mmverted
data input terminal of the tlip-tlop, 1n response to a signal
of the clock 1nput terminal;

a default low latch having an output terminal that 1s set at a
default logic low level, and that 1s configured to respec-
tively receive a signal of the data input terminal trans-
mitted via the first switch and the signal of the imnverted
data mput terminal transmitted via the second switch,
via an mnput terminal and an mverted mput terminal;

third and fourth switches configured to respectively trans-
mit signals of the inverted output terminal and the output
terminal of the default low latch, in response to a signal
of an 1nverted clock input terminal; and

a default high latch having an output terminal that 1s set 1n
a default logic high level, and that 1s configured to
respectively recerve the signal of the inverted output
terminal transmaitted via the third switch and the signal
of the output terminal transmitted via the fourth switch,
via an mput terminal and an mverted input terminal,
where an mverted output terminal and the output termi-
nal are connected to the output terminal and the inverted
output terminal of the tlip-tlop.

46. The masking circuit of claim 435, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1mverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;
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a fifth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the iverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

47. The masking circuit of claim 45, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to

the drain of the second NMOS transistor;

a fitth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
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sistor, gate 1s connected to the clock mnput terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
size of the fifth PMOS transistor 1s greater than the size
of the sixth PMOS transistor.

48. The masking circuit of claim 435, wherein the default

high latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default high latch, and drain 1s connected
to the 1inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted input terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor;

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS ftransistor whose source 1s con-
nected to the drain of the thuird PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mput terminal;

a first switching NMOS ftransistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the clock mput terminal, and
source 1s connected to the drain of the third NMOS
transistor;

a fourth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the fourth PMOS transistor, gate 1s
connected to the inverted clock input terminal, and drain
1s connected to the mverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the clock input terminal, and
source 1s connected to the drain of the fourth NMOS
transistor,

wherein the width of the first NMOS transistor 1s greater
than the width of the second NMOS transistor, and the
s1ize of the third PMOS transistor 1s greater than the size
of the fourth PMOS transistor.

49. The masking circuit of claim 435, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the 1nverted output terminal;
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a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the inverted output terminal, and drain 1s connected to

the drain of the second NMOS transistor;

a fifth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
third NMOS transistor; and

a sixth PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS transistor 1s greater than the size of

the fifth PMOS transistor.
50. The masking circuit of claim 45, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the input
terminal of the default low latch, and drain 1s connected
to the inverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted mput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the mverted
output terminal, and drain 1s connected to the input
terminal:

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain i1s connected to the inverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source and gate 1s connected to the output
terminal;

a second PMOS transistor whose source 1s connected to the
drain of the first PMOS transistor, gate 1s connected to
the output terminal, and drain 1s connected to the drain of
the first NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;
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a fourth PMOS transistor whose source 1s connected to the
drain of the third PMOS transistor, gate 1s connected to
the mverted output terminal, and drain 1s connected to
the drain of the second NMOS transistor;

a fitth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS {transistor whose source 1s con-
nected to the drain of the fifth PMOS transistor, gate 1s
connected to the clock input terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
tor, gate 1s connected to the mverted clock mmput termi-
nal, and source 1s connected to the drain of the third
NMOS transistor;

a sixth PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the output
terminal;

a second switching PMOS transistor whose source 1s con-
nected to the drain of the sixth PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and

a second switching NMOS transistor whose drain 1s con-
nected to the drain of the second switching PMOS tran-
sistor, gate 1s connected to the inverted clock mnput ter-
minal, and source 1s connected to the drain of the fourth
NMOS transistor,

wherein the width of the second NMOS transistor 1s greater
than the width of the first NMOS transistor, and the size
of the sixth PMOS ftransistor 1s greater than the size of
the fifth PMOS transistor.

51. The masking circuit of claim 435, wherein the default

low latch comprises:

a first NMOS transistor whose source 1s connected to a
ground voltage source, gate 1s connected to the mput
terminal of the default low latch, and drain 1s connected
to the 1nverted output terminal;

a second NMOS transistor whose source 1s connected to
the ground voltage source, gate 1s connected to the
inverted iput terminal, and drain 1s connected to the
output terminal;

a third NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the nput
terminal;

a fourth NMOS transistor whose source 1s connected to the
ground voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the mverted input
terminal;

a first PMOS transistor whose source 1s connected to a
supply voltage source, gate 1s connected to the output
terminal, and drain 1s connected to the drain of the first
NMOS transistor;

a second PMOS transistor whose source 1s connected to the
supply voltage source, gate 1s connected to the inverted
output terminal, and drain 1s connected to the drain of the
second NMOS transistor;

a third PMOS transistor whose source 1s connected to the
supply voltage source and gate 1s connected to the
inverted output terminal;

a first switching PMOS {transistor whose source 1s con-
nected to the drain of the third PMOS transistor, gate 1s
connected to the clock mput terminal, and drain 1s con-
nected to the input terminal;

a first switching NMOS transistor whose drain 1s con-
nected to the drain of the first switching PMOS transis-
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tor, gate 1s connected to the inverted clock mput termi- a second switching NMOS transistor whose drain 1s con-

nal, and source 1s connected to the drain of the third nected to the drain of the second switching PMOS tran-

NMOS transistor: sistor, gate 1s connected to the inverted clock nput ter-

a fourth PMOS transistor whose source 1s connected to the minal, and SOUICC 15 connected to the drain of the fourth
5 NMOS transistor,

supply voltage source and gate 1s connected to the output

terminal: wherein the width of the second NMOS transistor 1s greater

than the width of the first NMOS transistor, and the size

a second switching PMOS transistor whose source 1s con- of the fourth PMOS transistor is greater than the size of
nected to the drain of the fourth PMOS transistor, gate 1s the third PMOS transistor.

connected to the clock mput terminal, and drain 1s con-
nected to the inverted input terminal; and £k k% ok
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